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REINVENTING FIRE CHINA STUDY SHOWS CHINA CAN ACHIEVE THREE PEAKS IN COAL USE, CO, EMISSIONS, AND
PRIMARY ENERGY USE E¥feJR+ EM A EA+ E W LUAR| =M, CO,, R EERRE.
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HUGE ENERGY CO, REDUCTION POTENTIAL IN BUILDINGS
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ENERGY REDUCTION POTENTIAL IN COMMERCIAL

BUTLDINGS ZNFH 24503889 /> FHRE

BUILDIN GS SECTOR WATERFALL

PRIMARY ENERGY (IPCC Conwerslon Factors)

2500

-
MATERIALS _
g 2000 -+ INDUSTRY - MR ecidential Commarcial
1500 |
E ]
I
: —
| e— |
E 1000 -
Fncludes
38 Mice
electricity
generation by
OO < increment al
rooftap PV
in RF scenario
o -
] & & e & o P o &
@.9‘5’ @Fd} &\9@ Q_@@ < § \@&P* eﬁ‘f (9@6‘ & dég“
v <« & © * R 3 o 3 &
o & & Sl & o 3 & &
& o N % ‘f(& {@& {\g
o < @'@r é\(@’ 6@"\" 3 {;&. &
< o & ¥
<
& &
& &
¢ &
&

Source: RF: China modeling results



RESEARCH IS SUPPORTED BY NUMEROUS

REAL WORLD CASE STUDIES ESZ=45X 3T

Shenzhen IBR office Building , Shenzhen Passwe House project, Qinhuangdao

= =:! . Features: passive design, bett\f*e-nue.lgpg_

— =" Features: integrative design, natural air-tightness, dedicated outdoor air system
== _1 ventilation, high performance envelope, | (DOAS)

= _1 day lightin
: % I Y Energy: 74% less heating. 10 times lower
- Energy: 60% lower energy intensity, v/ 4 indoor PM2.5

. Cost: 10% incremental, recovered by price
premium

= Cost: same cost or lower

Integrative Design Retrofit for Empire State Building Prefabricated buildings

Features: Light-weight parting wall.
Building lifetime is 10-15 years more,
material consumption is 60% less, Building
waste is 80%, construction speed 70% less.
Reduce PMs at constructions sites.

, Features: chiller, direct digital control,
'-ﬂ_, radioactive barrier, energy management,
windows, VAV AHU’s and Day lighting/plugs

: Energy: 277 to 189 kWh/m?2

P Energy: 5-10% more efficient
; - Cost: payback of 3 years.

Cost: n/a

Net Zero Energy Buildings

Simulation results shows Net Zero Energy Buildings is
possible for high-rise apartment buildings (~20F) by
employing both EE measures and RE integration in all climate.




BUILDING STOCK GROWTH
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RETROFIT BUILDING IS COST EFFECTIVE &% Figedh
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Figure 3.0 Retrofit Cost Benefit Comparison *
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BARRIERS TO TECHNICAL LEVERS:

EXISTING BUILDING RETROFITS IR ERIEE 22

Barriers to commercial building energy

eff|C|ency NS T e FE S

Unclear ownershlp of energy efficiency, Split
Incentives AR BRI ARG MW, BUAGE
%

rE
« High upfront costs, difficulties in financing

= B AT I e Y
« Lack of data, transparency, and awareness of
energy use status and opportunities ik = i
AIEIARE, LA B R RER A FHBUR AN 5 fe 1
 Insufficient knowledge in integrative and
bundled measures that are cost effective 4 |
A RS R4 ) S S RE 4 1 it

« Lack of social transparency and recognition to

Energy Savings:

encourage Industry |eaders ﬁjj% 2$:I:A E‘Jiﬁ EU% }g o Base Building vs. within Tenant Space

KR T7 ST H A 47 Mk ATy

» Inexpensive labor and lack of skills in
installation and operation A\ T K 5 5823
A Tk = 50K
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THE U.S. PRESIDENTIAL BETTER BUILDINGS PROGRAM

= [E| 47 12 3B

& Better Building Challenge #FE 5k 4%

o To make American commercial and public buildings, industrial plants, data centers
and multifamily housing at least 20 percent more energy efficient over 10 years. | ‘
NTEEZEMEMAEER, T E 8ifFh oM EE, a+FH8EREE ” :
120%H T BE

o More than 285 leaders, representing over 3.5 billion square feet, 1,000
manufacturing plants, and $5.5 billion in capital committed to financing.
Hid 2858 YT, AREBI350+2FAR, 1000HET #LE, F1$5.5+1485
TERAERD .

¢ Better Building Alliance 1F 25 &

o To demonstrate specific innovative policies and approaches, which will accelerate investment in energy
efficiency upon successful demonstration. iikBA G714 B BUR F1 RIS S MLEFERE A ERIIR 7,

¢ Better Buildings Accelerators 32 5 INE2S

o To address energy efficiency needs in their buildings by setting energy savings goals, developing
innovative energy efficiency resources, and adopting advanced cost-effective technologies and market
practices. Bid B WREB b, KEBAIFTBIREIRME TR, RAKIHER BRI BRI 155 7 R fth
TR AYRIBEIR A EIF K,

o More than 200 members, representing over 10 billion commercial square feet across six key market
sectors.

2002 &= b, ARBLI0H BT SRR IEAKRE /R,



BETTER BUILDING” S PRINCIPLE AND PARTICPANTS

iF 32 R RO I E BRI RIS 5 54
1. BIFEAPES 5 540N ESF: Better Building Challenge
Partners should follow
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t B b5 Set energy saving goal
#4E Provide energy usage data
S ¥ Share energy efficiency retrofit measures

2. BIFERRNS 5 HAL Participants
*EESSTRRILL &1€7: Collaborator
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G EhHL#) Financial Institutions
#BE Tl A IE5SZ R TR TIREBUISRITIFR 5.5
Billion loan for energy efficiency
retrofits

BEIE/NE] Utility companies

BX £ EL /T o B FIBMEIE Provide owners with data
v IR T g Bt E£550 Provide energy
= Hb BT saving programs for building owners to
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Better nom
Buildings’ Q

W.5. DEPARTMENT OF ENERGY

Partnerships ~ Meet Partners  Solutions  Webinars  Newsroom  Getlnvolved  SWAP  About

Find Energy Solutions

Filter By:
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Clean Energy for Low Income Communities

to identify funding that will lead
to the m‘\plsmemahon of expanded installation

Wastewater Infrastructure
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2. Focus on
one
particular
areas to




¢ 0F AR & Research and development
T 3L BB i
BABH Lighting FAdb K FF3K = PNNL
RRIEZiA HVAC AIBAEREIRERSKIEE NREL

FEEHME Plug load FIHAAEREZREKIEE NREL

XFE#I4 Fridge Navigant Consulting
EREESRS FICHTE R R ERLIEZE LBNL

Energy information
and systems
AT A g H M Navigant

Renewable energy

integration

SCIGEE labs FEETER R ERFKILE LBNL
M7 Food Navigant Consulting
industry
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BETTER BUILDING SUMMIT

& F£E KL Annual summit

¢ & E2 Recognition
& 255 Share experience

& EEEETT AL (BN L E R TR ALERR)

Connect stakeholders

¢ 21900 A5 T 20165 K<L More than 900

people participatec

In 2016 summit




=TBBC— — M [E#F#3A China Better Building

Prosram

] 5 R D 2 AT 0 O [B) A [ T e [ e T H
NDRC and MOHURD have approved Better Building Program
O E RSN R E WA RAT8 T R E1EESE R
Officially listed under U.S.-China Energy Efficiency Action Plan
VSR (O A, B e A )

Suggest to start with local pilot and then entire country

g R — A F RS I IR A oL

Build capable research institutions

1 B8 B BE SORMRSS 7y, 8T B <Rl L |

Drive for new technologies and service sector and new financing
mechanism

Help to reach country wide and local wide carbon peaking goal

S0 1] R FHA T 1 B R IR T ik 0 DT R




efficiency for new and retrofit buildings?

RIANT L RFHEERMER TRRRENHN EERERS?

¢ Do you see the U.S. Better Building Program can provide a
good example for Chinese buildings, eg. Recognition and

data and case study sharing? {RiA\ NEERIEFE

2RI E =

&4 P EN— P RFRAE TG ? RN B REFIAA], LR

HAEMEHHZE

¢ What do you see as the barriers for implementation of a
China Better Building Program in China? R\ N1E P [E#hF

EHUE ATRE @ R AR A @2 4 ?

¢ What do you suggest as solutions that are suitable for

China? R EHEMT LERAERE?




Thank You! ¥ !

Lawrence Berkeley National Laboratory

China Energy Group

FREARAERLRE
PEWREA
1 Cyclotron Road, Berkeley, CA
Tel: +1-510-486-4106

Nan Zhou; Email: Nzhou@Ibl.gov
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